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PROBLEM TO BE SOLVED: To provide an optical recording medium 
capable of suppressing the occurrence of a track offset without lowering 
recording density and a tracking device performing tracking of a light beam 
for the optical recording medium without causing the track offset 
SOLUTION: The optical recording medium is provided with first meandering 
bits 1a... formed discontinuously at a prescribed period on one side side wall 
1 of a groove 4 by that the side walls 1 are meandered, and second 
meandering bits 2a... formed discontinuously at the prescribed period on the 
other side side wall 2 by that the side walls 2 are meandered. When the light 
beam 3a performs the tracking in the state shifting from the center of the 
groove 4 e.g. to the side wall 1 side, a difference (V1-V2) between 
amplitude values obtained by the amplitude values of the regenerative 
signals of the meandering bits becomes the positive value increasing 
according to a shifted amount from the center. Thus, by detecting the 
difference between the amplitude values as a tracking error signal, the 
tracking is performed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical recording medium characterized by having the 2nd meandering bit formed in discontinuity the 
predetermined period when one side attachment wall of the above-mentioned groove was equipped with the 1 st meandering bit 
formed in discontinuity the predetermined period when this side attachment wall moved in a zigzag direction and this side 
attachment wall moved in a zigzag direction with the amplitude of the above-mentioned meandering, and the equal amplitude on it 
at the side attachment wall of another side in the optical recording medium which has a groove. 

[Claim 2] The optical recording medium according to claim 1 characterized by recording information on the field to which the 
above-mentioned 1 st meandering bit or the above-mentioned 2nd meandering bit is not formed in the side attachment wall in a 
groove. 

[Claim 3] The optical recording medium according to claim 1 or 2 which the above-mentioned optical recording medium is the 
optical disk which has at least one zone in radial [ of a disk ], and is characterized by the 1 st meandering bit and the 2nd 
meandering bit being recorded by CAV in the above-mentioned zone. 

[Claim 4] The optical recording medium according to claim 2 which one [ at least ] side attachment wall moves in a zigzag 
direction continuously a predetermined period, and is characterized by the amplitude of this meandering being smaller than the 
amplitude of the meandering bit currently formed in the side attachment wall. 

[Claim 5] It is tracking equipment which performs the tracking of a light beam to the optical recording medium which has a 
groove. It has the 1 st meandering bit formed in discontinuity the predetermined period when this side attachment wall moved in a 
zigzag direction on one side attachment wall of a groove. And a light beam exposure means to irradiate a light beam at the optical 
recording medium equipped with the 2nd meandering bit formed in discontinuity the predetermined period by moving in a zigzag 
direction on the side attachment wall of another side with the amplitude of the above-mentioned meandering of this side 
attachment wall, and the equal amplitude, An amount detection means of regenerative signals to detect the amount of 
regenerative signals obtained from the reflected light or the transmitted light of the above-mentioned light beam. The amount of 
regenerative signals of the 1 st meandering bit detected by the above-mentioned amount detection means of regenerative signals. 
Tracking equipment of the optical recording medium characterized by having a comparison means to measure the amount of 
regenerative signals of the 2nd meandering bit, and the tracking means which carries out the tracking of the light beam so that 
the above-mentioned amount of both regenerative signals may become equal based on the output of the above-mentioned 
comparison means. 

[Claim 6] The above-mentioned amount detection means of regenerative signals is tracking equipment according to claim 5 
characterized by sampling the amount of regenerative signals based on this clock while having a clock generation means to 
generate the clock which synchronized with the regenerative signal acquired from the 1st meandering bit and/or the 2nd 
meandering bit. 

[Claim 7] The optical recording regenerative apparatus characterized by having the record playback means which carries out 
record playback of the information based on the above-mentioned clock while having tracking equipment according to claim 6. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical recording medium which has a groove, and the tracking equipment 

which performs the tracking of a light beam to the above-mentioned optical recording medium. 

[0002] 

[Description of the Prior Art] Conventionally, recording address information and the information for roll controls is performed by 
making one [ at least ] side attachment wall of the groove of an optical recording medium move in a zigzag direction Continuously. 
And in this optical recording medium, this meandering frequency is set up so that a tracking servo band and the band of a 
meandering frequency may not overlap. Thereby, performing the tracking of a light beam for example, by the push pull method 
etc., by letting a tracking error signal pass to a band pass filter, only the component of a meandering frequency can be taken out 
and address information can be reproduced. 

[0003] As such an optical recording medium, the optical disk which made only, one side of the side attachment wall of a groove 
move in a zigzag direction according to address information is indicated by JP.5-31 4538,A Since the above-mentioned optical 
disk can record information on both a groove and a land, high density record is possible for it Moreover, the optical disk which 
made both side attachment walls of a groove move in a zigzag direction is also indicated by the above-mentioned official report. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if tracking is performed using the above-mentioned push pull method, when 
the objective lens has produced the optical-axis gap. it has the trouble that tracking will be carried out while truck offset 
occurred and the light beam had shifted in direct current from the center of a truck by this optical-axis gap. 
[0005] That is, a data error occurs by the above-mentioned truck offset at the time of informational record and playback. 
Therefore, a method of performing tracking so that truck offset may not occur is desired. 

[0006] By the way, the approach of the tracking which adopted the sample servo method conventionally is learned as an 
approach for solving the above-mentioned problem. The above-mentioned approach is an approach of performing tracking control 
so that the amplitude value of the regenerative signal which records two kinds of marks on an optical recording medium, and is 
acquired from these two kinds of marks may become the same so that it may be in the condition (symmetry) of having moved in 
a zigzag direction right and left centering on the center of a truck, instead of a groove. According to the above-mentioned 
approach, since a tracking error signal can be acquired using two kinds of marks, generating of truck offset can be controlled. 
[0007] When the width of face of a mark is [ 0.7 micrometers and the meandering amplitude ] **0.2 micrometers for a place, the 
shortest also takes width of face of 1.1 micrometers to a track pitch. Therefore, a track pitch cannot be made narrower than 
spacing of two kinds of marks recorded as it will be in a meandering condition. So, this optical recording medium will have the 
new trouble that recording density becomes low, compared with the optical recording medium which has a track pitch equal to 
the width of face of a record mark. 

[0008] So, the tracking equipment which performs the tracking of a light beam is called for, without producing truck offset to this . 
optical recording medium in the optical recording medium and list which can control generating of truck offset, without reducing 
recording density. 

[0009] This invention is made in view of the above-mentioned conventional trouble, and the purpose is in offering the tracking 
equipment which performs the tracking of a light beam, without producing truck offset to this optical recording medium in the 
optical recording medium and list which can control generating of truck offset, without reducing recording density. 
[0010] 

[Means for Solving the Problem] In the optical recording medium which has a groove in order that an optical recording medium 
according to claim 1 may solve the above-mentioned technical problem on one side attachment wall of the above-mentioned 
groove When this side attachment wall moves in a zigzag direction, it is characterized by having had the 1 st meandering bit 
formed in discontinuity the predetermined period, and equipping the side attachment wall of another side with the 2nd meandering 
bit formed in discontinuity the predetermined period when this side attachment wall moved in a zigzag direction with the 
amplitude equal to the amplitude of the above-mentioned meandering. 

[0011] According to the above-mentioned configuration, the optical recording medium equips the side attachment wall of the 
both sides of a groove with the meandering bit formed in discontinuity the predetermined period. Therefore, when irradiating a 
light beam, performing tracking to this optical recording medium and the core of a light beam carries out tracking in the condition 
of having shifted from the center line in the direction of tracking of a groove, the amplitude value of the signal acquired from the 
above-mentioned 1 st meandering bit and the amplitude value of the signal acquired from the 2nd meandering bit are detected as 
a mutually different value. So, tracking can be performed based on the detection result of these amplitude value. 
[001 2] Moreover, the 1 st meandering bit and the 2nd meandering bit are formed when a side attachment wall moves in a zigzag 
direction. For this reason, even if it does not make a track pitch larger than the conventional track pitch, these 1st meandering 
bit and the 2nd meandering bit can be formed. Thereby, the optical recording medium which can control generating of truck offset 
can be offered, without reducing the recording density of a truck. 

[0013] The optical recording medium according to claim 2 is characterized by recording information on the field to which the 
above-mentioned 1 st meandering bit or the above-mentioned 2nd meandering bit is not formed in the side attachment wall in a 
groove in the optical recording medium according to claim 1, in order to solve the above-mentioned technical problem. [0014] 
Since information is recorded on the field to which the 1 st meandering bit or the 2nd meandering bit is not formed in the side 
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attachment wall in a groove according to the above-mentioned configuration, generating of a record playback error of information 
[ / near the 1 st meandering bit and the 2nd meandering bit ] can be prevented. Furthermore, since the amount of meandering of 
the 1 st meandering bit and the 2nd meandering bit can be enlarged, it becomes possible to raise the S/N ratio (Signal-to-Noise 
ratio: signal-to-noise ratio) of a tracking error signal. 

[0015] Moreover, if the die length of a meandering bit is made shorter than the diameter of an optical spot, the amount of 
regenerative signals will fall, but in order to compensate this, the amplitude of a meandering bit is enlarged. Therefore, if 
informational record is forbidden to this near, it is possible to adjust the amplitude of a meandering bit freely. 
[0016] In the optical recording medium according to claim 1 or 2, the above-mentioned optical recording medium is the optical 
disk which has at least one zone in radial [ of a disk ]. and the optical recording medium according to claim 3 is characterized by 
the 1 st meandering bit and the 2nd meandering bit being recorded by CAV in the above-mentioned zone, in order to solve the 
above-mentioned technical problem. 

[0017] Since according to the above-mentioned configuration it has at least one zone in radial [ of a disk ] and the 1st 
meandering bit and the 2nd meandering bit are recorded by CAV in the above-mentioned zone, the phase of a ****** groove is 
in agreement. Therefore, the tracking of the land can be carried out the same with carrying out the tracking of the groove. Thus, 
since the tracking of both a groove and the land can be carried out, the optical disk which can record information on both a 
groove and a land can be offered. 

[0018] In the optical recording medium according to claim 2. one [ at least ] side attachment wall moves in a zigzag direction 
continuously a predetermined period, and the optical recording medium according to claim 4 is characterized by the amplitude of 
this meandering being smaller than the amplitude of the meandering bit currently formed in the side attachment wall, in order to 
solve the above-mentioned technical problem. 

[0019] According to the above-mentioned configuration, the amplitude value of the signal acquired from this side attachment wall 
when one side attachment wall of a groove moves in a zigzag direction continuously for example, according to the rotation 
synchronizing signal and address information which are the information for roll controls becomes smaller than the amplitude value 
of the signal acquired from the meandering bit currently formed in the side attachment wall. Therefore, it is avoidable that the 
information recorded near the side attachment wall serves as a playback error with the signal acquired from a side attachment 
wall. Moreover, only the amplitude of a meandering bit can be enlarged and the ability to detect which is a meandering bit can be 
raised. Furthermore, if the die length of a meandering bit becomes smaller than the diameter of an optical spot since the amount 
of regenerative signals from a meandering bit will fall, only a meandering bit can enlarge the amplitude and the amount of 
regenerative signals can be compensated. 

[0020] In order that tracking equipment according to claim 5 may solve the above-mentioned technical problem It is tracking 
equipment which performs the tracking of a light beam to the optical recording medium which has a groove. It has the 1st 
meandering bit formed in discontinuity the predetermined period when this side attachment wall moved in a zigzag direction on 
one side attachment wall of a groove. And a light beam exposure means to irradiate a light beam at the optical recording medium 
equipped with the 2nd meandering bit formed in discontinuity the predetermined period by moving in a zigzag direction on the 
side attachment wall of another side with the amplitude of the above-mentioned meandering of this side attachment wall, and the 
equal amplitude, An amount detection means of regenerative signals to detect the amount of regenerative signals obtained from 
the reflected light or the transmitted light of the above-mentioned. light beam, The amount of regenerative signals of the 1st 
meandering bit detected by the above-mentioned amount detection means of regenerative signals. It is characterized by having a 
comparison means to measure the amount of regenerative signals of the 2nd meandering bit, and the tracking means which 
carries out the tracking of the light beam so that the above-mentioned amount of both regenerative signals may become equal 
based on the output of the above-mentioned comparison means. 

[0021] According to the above-mentioned configuration, a light beam is irradiated with a light beam exposure means at an optical 
recording medium, and the amount detection means of regenerative signals detects the amount of regenerative signals (for 
example, amplitude value) obtained from the reflected light or the transmitted light of the above-mentioned light beam. When the 
core of a light beam carries out tracking in the condition of having shifted from the center line in the direction of tracking of a 
groove, at this time, the amplitude value of the regenerative signal acquired from the 1 st meandering bit of an optical recording 
medium and the amplitude value of the regenerative signaj acquired from the 2nd meandering bit are detected as a mutually 
different value. And with a comparison means, both the above-mentioned amplitude value is compared, and based on the output 
of this comparison means, a tracking means carries out the tracking of the light beam so that both [ these ] amplitude value may 
become equal. That is, the center line of the direction of tracking of a groove and the core of a light beam can be made in 
agreement. Thereby, tracking can be performed, without generating truck offset to the above-mentioned optical recording 
medium. 

[0022] In order that tracking equipment according to claim 6 may solve the above-mentioned technical problem, in tracking 
equipment according to claim 5, the above-mentioned amount detection means of regenerative signals is characterized by 
sampling the amount of regenerative signals based on this clock while it is equipped with a clock generation means to generate 
the clock which synchronized with the regenerative signal acquired from the 1st meandering bit and/or the 2nd meandering bit. 
[0023] According to the above-mentioned configuration, the timing signal for detecting the amount of regenerative signals from 
the 1st meandering bit and/or the 2nd meandering bit (for example, amplitude value) can be acquired easily. So, since amplitude 
value is sampled with the above-mentioned timing signal, more exact amplitude value can be detected and tracking precision can 
be raised further. 

[0024] An optical recording regenerative apparatus according to claim 7 is characterized by having the record playback means 
which carries out record playback of the information based on the above-mentioned clock while it is equipped with tracking 
equipment according to claim 6, in order to solve the above-mentioned technical problem. 

[0025] According to the above-mentioned configuration, a record playback means carries out record playback of the information 
based on the clock which synchronized with the regenerative signal acquired from the 1 st meandering bit and/or the 2nd 
meandering bit. Thereby, the record regenerative apparatus which can perform informational record playback with high degree of 
accuracy conventionally can be offered. 
[0026] 

[Embodiment of the Invention] 

[Ge start 1 of operation] It will be as follows if one gestait of operation of this invention is explained based on drawing 1 thru/or 
drawing 8 . 

[0027] Drawing 1 (a) As shown in - (b), the optical recording medium concerning this invention is equipped with land 5 — with 
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groove 4 — . 1st meandering bit 1a — for carrying out tracking to one side attachment wall 1 of the above-mentioned groove 4 is 
formed in discontinuity a certain fixed period (predetermined period), and 2nd meandering bit 2a — for carrying out tracking to the 
side attachment wall 2 of another side of this groove 4 is formed in discontinuity a certain fixed period (predetermined period). 
These 1st meandering bit 1a — and 2nd meandering bit 2a — are formed so that it may become the equal amplitude mutually, and 
they are prepared by turns. 

[0028] When carrying out the tracking of the above-mentioned groove 4, by the approach of mentioning later, the regenerative 
signal from above-mentioned 1st meandering bit 1a — and 2nd meandering bit 2a — (hereafter, in case both are named 
genetically, a meandering bit is only called) is detected, and tracking is performed. It is one 1st meandering bit 1a of the groove 
4-4 prepared in the neighbors of a land 5 when the tracking of the land 5 was carried out. — The regenerative signal from 2nd 
meandering bit 2a — of another side is detected in a list, and tracking is performed. 

[0029] In addition, in the optical recording medium, much land 5 — is prepared with much groove 4 — over all record sections. 
Specifically as the above-mentioned optical recording medium, an optical disk, an optical card, an optical tape, etc. are 
mentioned. 

[0030] For example, as shown in drawing 2 , when an optical recording medium is an optical disk 9, a meandering bit is recorded 
with the following methods. That is, an optical disk 9 is a disk of a ZCAV (Zone constant angular velocity) (or ZCLV (Zone 
constant linear. velocity)) method, and is divided into four zones Z1-Z4 in order in accordance with radial from the core of a disk. 
And the meandering bit is recorded by CAV within these four zones Z1 - Z4. Thereby, within the same zone Z1 - Z4. the phase 
of the ****** groove 4-4 is in agreement. Therefore, the same with carrying out the tracking of the groove 4, since the tracking 
of the land 5 can be carried out, the regenerative signal of a meandering bit is detectable to the always same timing. 
[0031] In addition, if the above-mentioned meandering bit is recorded by CLV, the phase of the regenerative signal of the 
meandering bit in a certain groove 4 and the regenerative signal of the meandering bit in the next groove 4 will shift gradually. 
Therefore, since it becomes impossible to detect the regenerative signal from all meandering bits to the same timing, it is not 
desirable. 

[0032] As shown in drawin g 1 (b), when the tracking of the light beam 3a is carried out in the center of the groove 4 in an optical 
recording medium here a regenerative signal X1 (a continuous line describes) shows to this drawing (c) — as — the amount V1 
of signals of a regenerative signal (the 1 st regenerative signal is called hereafter), for example, the amplitude value, of 1 st 
meandering bit 1 a — 2nd meandering bit 2a — The amount V2 of signals of a regenerative signal (the 2nd regenerative signal is 
called hereafter), for example, amplitude value. It becomes equal. However, as shown in this drawing (b), when the tracking of the 
light beam 3b is carried out in the condition of having shifted to the side-attachment-wall 2 side with which 2nd meandering bit 
2a — was formed from the center of a groove 4, for example, this light beam 3b is approaching 2nd meandering bit 2a — . For this 
reason, as a regenerative signal X3 (a broken line describes) shows to this drawing (c), it is the amplitude value V2 of the 2nd 
regenerative signal. As compared with the case where tracking is carried out in the center, it becomes large. On the other hand, 
since it is keeping away from 1st meandering bit 1a — , this light beam 3b is the amplitude value V1 of the 1st regenerative signal. 
As compared with the case where tracking is carried out in the center, it becomes small. That is, the difference (V1-V2) of 
amplitude value serves as a negative value which increases according to the amount of gaps as light beam 3a shifts to a side- 
attachment-wall 2 side. 

[0033] On the contrary, when the tracking of the light beam 3a is carried out in the condition of having shifted from the. center of 
a groove 4 to the side-attachment-wall 1 side, as a regenerative signal X2 (a broken line describes) shows to this drawing (c), it 
is the amplitude value V1 of the 1st regenerative signal. It becomes large and is the amplitude value V2 of the 2nd regenerative 
signal. It becomes small. That is, the difference (V1-V2) of amplitude value serves as a forward value which increases according 
to the amount of gaps as light beam 3a shifts to a side-attachment-wall 1 side. Therefore, this difference can be made into a 
tracking error signal by searching for the difference of amplitude value. That is, tracking can be performed using this signal. 
[0034] And since the disturbance produced by the truck deflection of an optical disk etc. by making the frequency band of the 
repeat frequency of all meandering bits higher than a tracking servo band can be eliminated based on the sampling theorem 
(Nyquist samplingtheorem) of nyquist, information is completely reproducible. That is, a tracking servo can be performed. 
Thereby, the tracking equipment mentioned later can perform tracking control. 

[0035] According to the above-mentioned configuration, meandering of a meandering bit can be made freely large to the range 
which reaches the side attachment wall 1 of the opposite side of a groove 4 (2). for example. For example, when a track pitch is 
0.7 micrometers, the amplitude of a meandering bit can also be set as 0.7micromp-p. Thereby, even if it does not make a track 
pitch larger than the conventional track pitch, the amplitude of a meandering bit can be formed freely. Thereby, the optical 
recording medium which can control generating of truck offset can be offered, without reducing the recording density of a truck. 
Moreover, information is recordable on both a groove 4 and the land 5. 

[0036] In addition, in addition to the above-mentioned approach, tracking can be performed by the push pull method and offset 
amendment of tracking can also be performed using the regenerative signal of a meandering bit. In this case, the frequency band 
of the repeat frequency of all meandering bits may be lowered to the frequency band of truck offset. What is necessary is just to 
prepare 1 set per 1 round of trucks of meandering bits, when the extremeest. 

[0037] As shown in drawing 3 , the optical recording regenerative apparatus concerning this invention is equipped with the 
tracking equipment which consists of semiconductor laser 6, A/D converter 12 and CPU13, D/A converter 14, a PLL circuit 17. 
and timing equalization circuit 1 8 grade, and the record playback means which consists of a record circuit 29 and a regenerative 
circuit 30.. 

[0038] Semiconductor laser 6 carries out outgoing radiation of the light beam 3 to an optical disk 9. A beam splitter 7 reflects the 
reflected light reflected by the optical disk 9 in the photodetector 10 direction while penetrating a light beam 3. An objective lens 
8 makes a light beam 3 condense on an optical disk 9. And the light beam exposure means is constituted by these semiconductor 
laser 6. the beam splitter 7, and the objective lens 8. 

[0039] The output side of a photodetector 10 is connected to the input side of amplifier 11. The above-mentioned photodetector 
10 changes the reflected light of a light beam 3 into a regenerative signal c ( drawin g 4 ). The output side of amplifier 1 1 is 
connected to the input side of A/D converter 12. the hysteresis comparator 16. and the timing equalization circuit 18. The 
above-mentioned amplifier 11 amplifies the inputted regenerative signal c. The output side of A/D converter 12 is connected to 
the input side of CPU13. A timing clock p (it mentions later) is inputted into above-mentioned A/D converter 12 from the timing 
equalization circuit 1 8. And A/D converter 1 2 changes the regenerative signal c of an analog into the digital regenerative signal g 
using a timing clock p. The output side of CPU13 is connected to the input side of D/A converter 14. The above CPU 13 is a 
digital computing element, and is the amplitude value V1 of the 1 st regenerative signal in a regenerative signal g. Amplitude value 
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V2 of the 2nd regenerative signal It compares and the result is outputted to D/A converter 14 as a digital tracking error signal h. 
[0040] The output side of D/A converter 1 4 is connected to the input side of the objective lens actuator 1 5. Above-mentioned 
D/A converter 1 4 changes the tracking error signal h into the tracking error signal e of an analog. And the objective lens 
actuator 15 makes an objective lens 8 drive based on the tracking error signal e, and performs tracking. The output side of the 
hysteresis comparator 1 6 is connected to the input side of the PLL circuit 1 7. The hysteresis comparator 1 6 outputs the binary- 
ized signal o ( drawing 4 ) for a regenerative signal c to the PLL circuit 17 as compared with threshold voltage. The PLL circuit 
1 7 is a clock generation means to generate the clock q ( drawing 4 ) which synchronized with the standup and falling of the 
binary-ized signal o. The output side of the PLL circuit 1 7 is connected to the input side of the timing equalization circuit 1 8, a 
record circuit 29, and a regenerative circuit 30. 

[0041] The above-mentioned timing equalization circuit 18 consists of the delay circuit 19. the comparator 21, an inverter 27, and 
AND gate 20, as shown in drawing 5 . The input side of a delay circuit 1 9 is connected to the output side of the PLL circuit 1 7. 
The output side of a delay circuit 1 9 is connected with the input side of AND gate 20. The above-mentioned delay circuit 1 9 
adjusts the phase of Clock q, and inputs this clock q into AND gate 20. The comparator 21 is connected to the inverter 27 while 
connecting with amplifier 1 1. A regenerative signal c and the slice level signal s ( drawing 4 ) are inputted into a comparator 21. A 
comparator 21 outputs this signal to an inverter 27, after slicing a regenerative signal c by the slice level signal s. 
[0042] The inverter 27 is connected to AND gate 20 while connecting with a comparator 21. An inverter 27 changes the sliced 
regenerative signal c into gate signal r ( drawing 4 ), and inputs this gate signal r into AND gate 20. 

[0043] AND gate 20 is connected to A/D converter 1 2 while connecting with a delay circuit 1 9 and an inverter 27. By taking the 
product of Clock q and gate signal r, AND gate 20 generates a timing clock p ( drawing 4 ), and outputs this timing clock p to A/D 
converter 12. 

[0044] And the amount detection means of regenerative signals is constituted by A/D converter 12, the hysteresis comparator 
16, the PLL circuit 17, and the timing equalization circuit 18. 

[0045] In addition, the above CPU 13 is a comparison means. Moreover, the tracking means is constituted by CPU13, D/A 
converter 14, and the objective lens actuator 15. Furthermore, the tracking signal detector is also constituted by A/D converter 
12, CPU 13. and D/A converter 14. 

[0046] A record circuit 29 records information based on Clock q. A regenerative circuit 30 reproduces information based on 
Clock q. And the record playback means is constituted by these record circuits 29 and the regenerative circuit 30. 
[0047] In the above-mentioned configuration, the light beam 3 by which outgoing radiation was carried out from semiconductor 
laser 6 is irradiated by the optical disk 9 through a beam splitter 7 and an objective lens 8. In addition, a light beam 3 shall 
irradiate the groove 4 of an optical disk 9. 

[0048] And incidence of the reflected light of the light beam 3 reflected by the optical disk 9 is carried out to a beam splitter 7 
through an objective lens 8, and it has an optical path bent by this beam splitter 7. Incidence of the reflected light which was able 
to bend the optical path is carried out to a photodetector 10. it is changed into a regenerative signal c. and is amplified with 
amplifier 1 1. The meandering bit is formed in discontinuity the fixed period at the side attachment wall 1-2 of a groove 4. For this 
reason, the 1st intermittent regenerative signal and the 2nd intermittent regenerative signal, i.e., the 1st regenerative signal of 
discontinuity, and the 2nd regenerative signal can be acquired by taking out momentary amplitude value. In addition, tracking 
equipment may have the composition that incidence of the transmitted light of the light beam 3 in an optical disk 9 is carried out 
to a photodetector 1 0. 

[0049] The above-mentioned regenerative signal c is inputted into the hysteresis comparator 1 6, is compared with threshold 
voltage in this hysteresis comparator 1 6. and is outputted as a binary-ized signal o. In the PLL circuit 1 7, the above-mentioned 
binary-ized signal o is changed into the clock q which synchronized with the clock q. i.e., a meandering bit. which synchronized 
with the standup and falling of this binary-ized signal o. and is outputted to the delay circuit 19 of the timing equalization circuit 
18. 

[0050] Moreover, after a regenerative signal c is inputted into the comparator 21 of the timing equalization circuit 1 8 and is sliced 
by the slice level signal s, it is inputted into an inverter 27. The regenerative signal inputted into the inverter 27 is changed into 
gate signal r, and is inputted into AND gate 20. And the product of Clock q and gate signal r by which phase adjustment was 
carried out in the delay circuit 19 by AND gate 20 is taken, and the timing clock p which was in agreement with the negative peak 
location of the amplitude of a regenerative signal c is outputted. A timing clock p is inputted into A/D converter 12. 
[0051] The above-mentioned regenerative signal c is inputted also into A/D converter 12, and is changed into the digital 
regenerative signal g by the timing clock p. Thereby, it is 1 st meandering bit 1 a. — Amplitude value V1 2nd meandering bit 2a — 
Amplitude value V2 It can detect correctly and tracking precision can be raised further. And amplitude value V1 of said 1st 
regenerative signal Amplitude value V2 of the 2nd regenerative signal It is compared by CPU13 and the tracking error signal h is 
inputted into D/A converter 14. The tracking error signal h is changed into the tracking error signal e of an analog by D/A 
converter 14, and is inputted into the objective lens actuator 15. 

[0052] Next it explains, referring to the flow chart shown in drawing 7 about the calculation approach of the tracking error signal 
e. First amplitude value VI of the 1st regenerative signal from 1st meandering bit la — It detects by A/D converter 12 (SI). It is 
the amplitude value V2 of the 2nd regenerative signal from 2nd meandering bit 2a — similarly. It detects (S2). 
[0053] Next it is the above-mentioned amplitude value V1 by CPU13. The above-mentioned amplitude value V2 The difference 
(V1-V2) (it is hereafter described as deltaV) of amplitude value is searched for (S3). And it outputs to the objective lens actuator 
15 through D/A converter 14 by making difference deltaV into the tracking error signal e (S4). Then, it returns again (S1) and the 
above-mentioned procedure is repeated. Thereby, it is the amplitude value V1 of the 1 st regenerative signal. Amplitude value V2 
of the 2nd regenerative signal Tracking control can be performed so that difference deltaV of amplitude value may become zero. 
[0054] In addition, it can also output as a push pull signal by transposing the above-mentioned photodetector 10 to 2 division 
photodetector, and carrying out the differential amplifier of the detecting signal (regenerative signal). In this case, what is 
necessary is to detect the amplitude value of the 1st regenerative signal, and the amplitude value of the 2nd regenerative signal, 
to output the tracking error signal e based on the difference of the amplitude value of the 1st regenerative signal, and the 
amplitude value of the 2nd regenerative signal, and just to perform tracking from the above-mentioned push pull signal. 
[0055] Said clock q is inputted also into a record circuit 29 and a regenerative circuit 30. Thereby, based on the exact clock q 
which synchronized with 1 st meandering bit 1 a — and 2nd meandering bit 2a — . record of the information on an optical disk 9 is 
performed in playback of the information recorded on the optical disk 9, and a list Therefore," generating of the bit jitter by 
rotation fluctuation of an optical disk 9 etc. can be reduced, and it is not necessary to also set the margin field further for 
rotation fluctuation as an optical disk 9. So. the storage capacity of an optical disk 9 can be raised further. 
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[0056] In addition, instead of constituting the timing equalization circuit 18 from a delay circuit 19, AND gate 20, a comparator 21, 
and an inverter 27. as shown in drawing 6 , it can also constitute from a delay circuit 19, AND gate 20. a comparator 21-26, an 
inverter 27, and OR gate 28. 

[0057] The output side of a comparator 21 is connected to the input side of an inverter 27. The output side of an inverter 27 is 
connected to the input side of OR gate 28. Moreover, the output side of a comparator 26 is connected to the input side of OR 
gate 28. Furthermore, the output side of a delay circuit 1 9 and OR gate 28 is connected to the input side of AND gate 20. The 
above-mentioned comparator 26 slices the regenerative signal c inputted into this comparator 26 by slice level signal s* ( drawing 
4 ). Above-mentioned OR gate 28 inputs gate signal r into AND gate 20. when a signal is inputted from a comparator 26 or an 
inverter 27. AND gate 20 inputs timing clock p* ( drawin g 4 ) into A/D converter 1 2. 

[0058] In the above-mentioned configuration, with a comparator 21 , a regenerative signal c is sliced by the slice level signal s, 
and is outputted to an inverter 27. The sliced regenerative signal c is inputted into OR gate 28 through an inverter 27. Moreover, 
with a comparator 26, a regenerative signal c is sliced by slice level signal s\ and is inputted into OR gate 28. And gate signal r is 
outputted from OR gate 28. Above-mentioned gate signal r supports the forward peak location in a regenerative signal c, and the 
negative peak location, as shown in drawing 4 . Timing lock p' is obtained in AND gate 20 by taking the product of Clock q and 
above-mentioned gate signal r by which phase adjustment was carried out in the delay circuit 19. Thereby, the amplitude value 
to the peak to peak of a regenerative signal c, i.e., the peak of a certain peak to a degree, is detected. 

[0059] Moreover, Clock q is an exact clock which synchronized with the meandering bit. If record playback of the information 
recorded on the groove 4 based on the above-mentioned clock q is performed, since generating of the bit jitter by rotation 
fluctuation of an optical disk 9 can be reduced and it is not necessary to establish the margin field of the information for rotation 
fluctuation in an optical disk 9, it becomes possible to raise storage capacity. 

[0060] Moreover, instead of constituting a tracking error signal detector from A/D converter 12, CPU 13. and D/A converter 14. 
as shown in drawin g 8 , it can also constitute from a sample hold circuit 22-23, a clock distribution circuit 25, and a subtractor 
24. 

[0061] The input side of the clock distribution circuit 25 is connected to the output side of the timing equalization circuit 18. The 
above-mentioned clock distribution circuit 25 is the timing clock p inputted into this clock distribution circuit 25 A timing clock 
p1 and p2 It distributes. The input side of a sample hold circuit 22-23 is connected to the output side of amplifier 1 1 and the 
clock distribution circuit 25. The output side of a sample hold circuit 22 is connected to the input side of plus of a subtractor 24, 
and the output side of a sample hold circuit 23 is connected to the input side of minus of a subtractor 24. The above-mentioned 
sample hold circuit 22 is the timing clock p1 inputted. It is based and is the amplitude value VI of the 1st regenerative signal. It 
holds. The above-mentioned sample hold circuit 23 is the timing clock p2 inputted. It is based and is the amplitude value V2 of 
the 2nd regenerative signal. It holds. The output side of a subtractor 24 is connected to the input side of the objective lens 
actuator 15. The above-mentioned subtractor 24 is the above-mentioned amplitude value VI. The above-mentioned amplitude 
value V2 It asks for difference deltaV of amplitude value, and this is changed into the tracking error signal e. 
[0062] It is inputted into a sample hold circuit 22, and the regenerative signal c outputted from amplifier 1 1 in the above- 
mentioned configuration is a timing clock p1. It is based and is the amplitude value VI of the 1st regenerative signal. It is held. 
[0063] On the other hand, it is inputted also into a sample hold circuit 23, and a regenerative signal c is a timing clock p2. It is 
based and is the amplitude value V2 of the 2nd regenerative signal. It is held. The above-mentioned amplitude value V1 And 
amplitude value V2 It is inputted into a subtractor 24, and it is changed into the tracking error signal e. and is inputted into the 
objective lens actuator 15. 

[0064] In addition, in the gestalt of the above-mentioned operation, since the tracking error signal e is acquired from a 
meandering bit. the larger one of the amplitude of a meandering bit is good. Moreover, it is more desirable not to record 
information near [ a meandering bit ] the above, but to record information on the field in which the meandering bit is not formed, 
since it becomes easy to generate an informational error [ near the above-mentioned meandering bit ] in case the tracking of the 
light beam 3 is carried out. 

[0065] [Gestalt 2 of operation] It will be as follows if the gestalt of other operations of this invention is explained based on 
drawing 9 . In addition, the same sign is appended to the same member as the member of explanation shown in the drawing of the 
gestalt 1 of said operation for convenience, and the explanation is omitted. 

[0066] The optical disk concerning the gestalt of this operation is equipped with the side attachment wall 31 instead of the side 
attachment wall 1, as shown in drawing 9 . A side attachment wall 31 is made to have come to move in a zigzag direction 
continuously a certain fixed period (predetermined period) according to the rotation synchronizing signal and address information 
which are the information for roll controls. That is, the above-mentioned optical disk makes the above-mentioned side 
attachment wall 31 move in a zigzag direction continuously, and a rotation synchronizing signal and address information are 
recorded by the regenerative signal of a side attachment wall 31 . 

[0067] According to the above-mentioned configuration, in order to carry out the tracking of the light beam 3 in a groove 4, it is 
set up, for example so that the frequency band of meandering of a side attachment wall 31 and the frequency band of a 
meandering bit may not lap. Thereby, about a meandering bit and a side attachment wall 31, it dissociates, respectively and a 
regenerative signal c is detected. Therefore, the regenerative signal from the winding side attachment wall 31 can be used in 
order to perform the roll control of an optical disk, and access of pickup. It is possible to, use the 1 st regenerative signal and the 
2nd regenerative signal from a meandering bit for tracking control on the other hand. 

[0068] As for the amplitude of the winding side attachment wall 31 formed according to a rotation synchronizing signal or address 
information, it is more desirable to make it smaller and to make an informational record playback error control. And it is more 
desirable to make the amplitude of the meandering bit for tracking control larger than the amplitude for a rotation synchronizing 
signal or address information, in order to make an informational record playback error control. 
[0069] 

[Effect of the Invention] In the optical recording medium with which the optical recording medium of this invention according to 
claim 1 has a groove as mentioned above on one side attachment wall of the above-mentioned groove When this side attachment 
wall moves in a zigzag direction, it has the 1 st meandering bit formed in discontinuity the predetermined period and this side 
attachment wall moves in a zigzag direction with the amplitude of the above-mentioned meandering, and the equal amplitude on 
the side attachment wall of another side, it is a configuration equipped with the 2nd meandering bit formed in discontinuity the 
predetermined period. 

[0070] Therefore, when irradiating a light beam, performing tracking to this optical recording medium and the core of a light beam 
carries out tracking in the condition of having shifted from the center line in the direction of tracking of a groove, the amplitude 
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value of the signal acquired from the above-mentioned 1st meandering bit and the amplitude value of the signal acquired from 
the 2nd meandering bit are detected as a mutually different value. So, tracking can be performed based on the detection result of 
these amplitude value. 

[0071] Moreover, even if it does not make a track pitch larger than the conventional track pitch, these 1st meandering bit and 
the 2nd meandering bit can be formed. Thereby, the effectiveness that the optical recording medium which can control 
generating of truck offset can be offered is done so, without reducing the recording density of a truck. 

[0072] The optical recording medium of this invention according to claim 2 is the configuration that information is recorded on 
the field to which the above-mentioned 1 st meandering bit or the above-mentioned 2nd meandering bit is not formed in the side 
attachment wall in a groove as mentioned above. 

[0073] Thereby, generating of a record playback error of information [ / near the 1 st meandering bit and the 2nd meandering bit ] 
can be prevented. Furthermore, since the amount of meandering of the 1 st meandering bit and the 2nd meandering bit can be 
enlarged, the effectiveness that the S/N ratio of a tracking error signal can be raised is done so. 

[0074] Moreover, if the die length of a meandering bit is made shorter than the diameter of an optical spot, the amount of 
regenerative signals will fall, but in order to compensate this, the amplitude of a meandering bit is enlarged. Therefore, if 
informational record is forbidden to this near, the effectiveness that the amplitude of a meandering bit can be adjusted freely will 
be done so. 

[0075] The above-mentioned optical recording medium is the optical disk which has at least one zone in radial [ of a disk ] as 
mentioned above, and the optical recording medium of this invention according to claim 3 is the configuration that the 1 st 
meandering bit and the 2nd meandering bit are recorded by CAV in the above-mentioned zone. 

[0076] Thereby, the phases of a ****** groove do not shift Therefore, the tracking of the land can be carried out the same with 
carrying out the tracking of the groove. Thus, since the tracking of both a groove and the land can be carried out, the 
effectiveness that the optical disk which can record information on both a groove and a land can be offered is done so. 
[0077] One [ at least ] side attachment wall moves in a zigzag direction continuously a predetermined period as mentioned above, 
and the optical recording medium of this invention according to claim 4 is a configuration with the amplitude of this meandering 
smaller than the amplitude of the meandering bit currently formed in the side attachment wall. 

[0078] For example, the amplitude value of the signal acquired from this side attachment wall when one side attachment wall of a 
groove moves in a zigzag direction continuously according to the rotation synchronizing signal and address information which are 
the information for roll controls becomes smaller than the amplitude value of the signal acquired from the meandering bit 
currently formed in the side attachment wall. Therefore, it is avoidable that the information recorded near the side attachment 
wall serves as a playback error with the signal acquired from a side attachment wall. Moreover, only the amplitude of a 
meandering bit can be enlarged and the ability to detect which is a meandering bit can be raised. Furthermore, if the die length of 
a meandering bit becomes smaller than the diameter of an optical spot, since the amount of regenerative signals from a 
meandering bit will fall, only a meandering bit can enlarge the amplitude and the amount of regenerative signals can be 
compensated. 

[0079] The tracking equipment of this invention according to claim 5 As mentioned above, it is tracking equipment which 
performs the tracking of a light beam to the optical recording medium which has a groove. It has the 1st meandering bit formed in 
discontinuity the .predetermined period when this side attachment wall moved in a zigzag direction on one side attachment wall of 
a groove. And a light beam exposure means to irradiate a light beam at the optical recording medium equipped with the 2nd 
meandering bit formed in discontinuity the predetermined period by moving in a zigzag direction on the side attachment wall of 
another side with the amplitude of the above-mentioned meandering of this side attachment wall, and the equal amplitude, An 
amount detection means of regenerative signals to detect the amount of regenerative signals obtained from the reflected light or 
the transmitted light of the above-mentioned light beam. The amount of regenerative signals of the 1 st meandering bit detected 
by the above-mentioned amount detection means of regenerative signals, It is a configuration equipped with a comparison means 
to measure the amount of regenerative signals of the 2nd meandering bit, and the tracking means which carries out the tracking 
of the light beam so that the above-mentioned amount of both regenerative signals may become equal based on the output of 
the above-mentioned comparison means. 

[0080] so, when the core of a light beam carries out tracking in the condition of having shifted from the center line in the 
direction of tracking of a groove the amount of regenerative signals obtained from the 1 st meandering bit of an optical recording 
medium, for example, amplitude value, and the amount of regenerative signals obtained from the 2nd meandering bit, for example, 
amplitude value Since it is detected as a mutually different value, the center line of the direction of tracking of a groove and the 
core of a light beam can be made in agreement by carrying out the tracking of the light beam so that both [ these ] amplitude 
value may become equal. Thereby, the effectiveness that tracking can be performed is done so, without generating truck offset 
to the above-mentioned optical recording medium. 

[0081] As mentioned above, the tracking equipment of this invention according to claim 6 is a configuration which samples the 
amount of regenerative signals based on this clock while the above-mentioned amount detection means of regenerative signals is 
equipped with a clock generation means to generate the clock which synchronized with the regenerative signal acquired from the 
1st meandering bit and/or the 2nd meandering bit. 

[0082] So, the timing signal for detecting the amount of regenerative signals from the 1st meandering bit and/or the 2nd 
meandering bit, for example, amplitude value, can be acquired easily. So. since amplitude value is sampled with the above- 
mentioned timing signal, more exact amplitude value can be detected and the effectiveness which can raise tracking precision 
further is done. 

[0083] As mentioned above, the optical recording regenerative apparatus of this invention according to claim 7 is a configuration 
equipped with the record playback means which carries out record playback of the information based on the above-mentioned 
clock while being equipped with tracking equipment according to claim 6. 

[0084] So, a record playback means carries out record playback of the information based on the clock which synchronized with 
the regenerative signal acquired from the 1st meandering bit and/or the 2nd meandering brt The effectiveness that the record 
regenerative apparatus which can perform informational record playback with high degree of accuracy conventionally can be 
offered by this is done so. 
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* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of the regenerative signal with which the outline configuration of the optical recording 
medium concerning this invention is shown, the sectional view of the outline of this optical recording medium is obtained for (a), 
and the top view of the important section of this optical recording medium and (c) are obtained for (b) from this optical recording 
medium. 

[ Drawin g 2] It is the top view showing the outline configuration of the optical recording medium concerning this invention. 
[ Drawin g 3] It is the block diagram showing the configuration of the outline of the optical recording regenerative apparatus 
concerning this invention. 

[ Drawin g 4] It is the timing chart of the various signals in the tracking equipment with which an optical recording regenerative 
apparatus is equipped. 

[Drawing 5] It is the block diagram showing the configuration of the timing equalization circuit with which tracking equipment is 
equipped. 

[Drawin g 6] It is the block diagram showing other configurations of a timing equalization circuit. 
[Drawing 7] It is the flow chart which shows the tracking approach. 

[ Drawin g 8] It is the block diagram showing other configurations of the tracking error signal detector with which tracking 
equipment is equipped. 

[ Drawing 9] It is the top view showing other configurations of the optical recording medium concerning this invention. 
[Description of Notations] 

1 Side Attachment Wall 
1a The 1 st meandering bit 

2 Side Attachment Wall 

2a The 2nd meandering bit 

3 Light Beam 

4 Groove 

5 Land 

6 Semiconductor Laser (Light Beam Exposure Means) 

1 2 A/D Converter (the Amount Detection Means of Regenerative Signals) 

1 3 CPU (Comparison Means, Tracking Means) 

1 6 Hysteresis Comparator (the Amount Detection Means of Regenerative Signals) 

1 7 PLL Circuit (the Amount Detection Means of Regenerative Signals, Clock Generation Means) 

1 8 Timing Equalization Circuit (the Amount Detection Means of Regenerative Signals) 
25 Clock Distribution Circuit 

29 Record Circuit (Record Playback Means) 

30 Regenerative Circuit (Record Playback Means) 

31 Side Attachment Wall 
e Tracking error signal 
p-p' Timing clock 

q Clock 

r Gate signal 

V1 Amplitude value 

V2 Amplitude value 
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[ooi6] mim 3 w&vmmumt . issjnmm 

iza^x, ±szmmm&i)\ Tjxfco^-WjfottZ'j? 
%<th — ocnv-^tt-thytf j ^rx-h*) % & 

-o. iieV-VrtT^ 1 ifefib' y h*Jilf»2ffiffb*^ 

[0017] ±si<ommzxnii£. fa^wisi 

Tit 1 Ktrb' y hfc J:^|2ttfTb'-y h*<C AV^(C 
cfc9!efi£ixT^!.<OT\ ^^-^fifcHAMR 
LT^S. L/i* { -5T. ^-yirby y^y^'tico 
tmmiZ. yVY^Yy y*V?-$-hZ\ktfX'%h. z\ 

<oia^. r iv— ratify > wmxz vy y^^v 
■t&zb tfX't hcnx\ yjv-ytixr/y > Y<vmmz 
mmztm? & z t **t# zmm-t z. t 

[ooi8] m^Asm<r>msMmmi. ±.mv>mm 
zmm-h tzMz. mim 2 izim^mmmz^ 
x. ^t£<t^-^<r>mmim^mmx'Mmzmr 
l, m>$i<7)fflmfi. z<r>mmzB&&tix^hmrv 
•y b<^w^i. r )^A^^zt^mmtLx\^h . 
[ooi9] ±E<o««tc iixtf , mm. viv-y<n 
-n<wa&ifi. mmmm<r>m&x'h&mmmm^*? 
r \ i uxmmzfetxm%mz&'nLx^z>ifr£zi,z}5^ 
x. mmfrb'&btL&m^ommmit. *<r>mmzw 

^'h?<^s. LWot. mmev&mizusiiztixiffi 
®tfm&frt>nt>ti&m^izj:^x. n±*y-t%z 

^^^#<-ri»c:t*«T#, K^b- y hc7)^aisg^^[6] 

±2it&ZttfX'Z&. Zblz, ttffb'-y hO«S*<3t 

[0020] tfiTm5Bm<r)hy -y^yrmWli. Jblfi 

t,zftt'-J±cr>by y*y?£ft? by-y* VT&SX'tb 
ot. ^U-7 r <0-^r<yDPJg{c|gHMA%fi : i-|»^i:t 
«k oTI5f«ffl«!-C^5iafc»j«S*i3t* 1 *fc*Tb*-y h * 

l v ^sipsT&^T-r a z t iz j; -9 t m%m mx^mmizm 
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j£s ntim 2 mi t >y h zm i. ti^smmmz . ^ tr- 
fcb^it^mi^t' yh^s^d^si:. m2miz-y 

[002 1] ±fEOfi§j£KJ:ii(f . jth*-^8IW#Rfc: 
^3te^{i^3l^^ftftlf£fI-^2 («itf. 

t & . it\:-K<n^M^iV-f<n h?>v* y^mz 
c^ffiipsffifc, StS24frrrb'y h*^#^ftftlf£fi;-*§-<7>Jg 
y^mt. mtm^&co&juzm^x , lix^si 

««3&*Sf L < £ ft i d b- A £ h 5 y * ft . 

^-7"c0h5 ^y^*(S](04"6Ht, Ttb 
-A.c?)fp 1 btZ-3:2ithzttfX'Z&. zixtzxr). 
MZcoftmmmztt LX. hy v v^m. 
ZithZ-ttcK. hy'yZ-yfZ'ffoZttfX'Zh. 

coo22] wmmz>im<r> y y -y^y^ma. ±te 
<omm * mm- ft tzMz . man s %m<r> vy-^yy 
mmiza^x. ±im^m^m.mta^mi. asittffb* 

m,zmni,tz?uv?zmLZ j th?v>y? 
fftz.&tmz. M?n-y?izm^xw£.m^&z?y 
rvyf-t&zb&mkb LT^ft. 
[0023] ±.§&ommz£tii£ % mimtt-y y&j; 
v/£tzi,m2miv-y vt^ffm^m^m. (mtim 
mm) zmtii-r&tzitonifn $.y?m^ztsmz&z>z 
ttfx%z>. ztvtpi. ±tz94 $.y?m^i,z£*)ffim 
m£-y-y7vy?-tz>(7)x\ x*)iEm%M«®m£tktiiX' 

hy •y*y7mBZZ£>)-m[Sl±.2itZc\tWX'% 

ft. 

[0024] m*m%m(nmmm.mmt. ±k«o 
Wk&zmm- m?sm6im<?>by y*yrm 

w&?&smmE.^miiiz.x^z>ztzmit lx^ 
ft. 

[0025] im^mmzxtm. mm±*mi. m 

ltSffby hii£V : /£tzl,tm2i£.ft\i 'y Yfrt>'i%btl 

m±i&mzmmLtz?u y<7i t zm^x. imzim 
3£-rft. ztiizi*). «#j9fc*»arc«*«oK» 
moiZ'ffozt *>*t- £ ft B»mMwz g«-r & .r fc a* 

-C'#ft. 



[0026] 

CUSfcOJEHR 1 D *^c7)HS|<7)-^®{-o^Tll 1 =5: 
^UlSlcg^vvci&Bfl-^-ixtf, IUT^i:fcO-C'J>ft. 

[ 0 0 2 7 ] 0 1 (a) • (b) liZ^rtX o HZ. #& B J§ 
£ ft 3fef Mi » 4 ■■-fc5>'K5---fc£ 

{fi.TV-.ft. iffi^-T^cO-^cOffllffil fc:J±. Yy 
•y*yyZ'ftotzlh<?>&imiV'y Y 1 a-#, foh— 

%<r>im (m^mm) x'^mnz&i&ztix& r ), \w 
)v—y A<r)mmwg.2\,z\$. Yyy*yyz?sofz&> 
^2ttffh- 7 h2a-^ hh-fenmm m%m 
m) x'T-&mz&f&.2tix^z>. ztibmiitffVvh 

1 a- iJj:^2t£fTb* y h 2 a-tt. 5^C*U*S 
HSfc&ft «fc o izmfcZixXto *) . *>-?3e5Kt&lt4>ix-C 
v>ft. 

[0028] ±12^-74 5h7 y drV^ft^g- 

f^Tft*ftt i 0. ±iE» ItefTtf -y b 1 a-*J 
£Vm2i£?T\z yh2a. - (WT. M^5r^«rfft^ 

X. Yy y^yfZino. yyV5*Vy y*yy-fh 
9^H5tf5W»0t:R»tfe*l.fc^A'-^'4 • 4 
CO, '— 2r*>SSl*fcffb'-y h 1 a-MVti^S2Kfi 
b' y h2a- *^cOS4ifi-^$r^aiLT, h^ y^fV^ 

[ o o 2 9 ] ten. ftgeaaflcfcfcvvttt. ^iEi*ffi« 

o T ^SO^- 4 • • • t ^<T> y y Y 5 - 1 

[0030] wi.(f, a2^^-j: a iz. mmmm* 

%rf<X7 9 X't> «T^t i 0 ttftb* 
•y h£!S#lhi-ft. f**)^, Jtf<^9«, ZCAV 
(Zone constant angular ve 
locity) ($>ftV>(±ZCLV (Zone con 
stant linear velocity)) 
<7)-f-f XfX'h*). T-fX?(?)Wf)fgJil*l(:iSo 
T. Witf. It4W/-yz l-Z4tcK-TO^>ixT 
v^ft. ^LT, Ztih4r><r>-f-yz l~Z4rtT'4£1r 
b'y h^CAV^(~J;OIE»$^TV^ft„ ^ixtj: 
0. PJfcV-yZl~Z4l*jTii, ^3^-7*4 • 
4<0fi[ffl*>'-gctTV%ft. L^'-^T. 7)V--TA*Y 
y-y*y7-fh<?>tmm\ l Z. yyY3^Yy~y^y^ 

^^f 5 y^x-mm-th zttfx-% ft . 

[003 1] =5rfc. itetfefifb'y h^CLVMtiD 
fefffffti:, fohy)V-J~4\,Z&WhmTVyY<DW£ 

m^t. *<?)m<r>7)v-7'4\ l z&tf&miv-yY<7>m$E. 
m^tcotiitei?<$miz-?ixh. Lfctfot, isit^^fs 

y^T^TO&Sb' y h*^c7)S4ifi-§-$r«ai-rft-i: 
*<T*# =5: < =5: ft OTiJ * L < ^rv >. 
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[0032] zzx\ 01 (b> izfjk-r&oiz. mm 

t&mziM- h 7)V-74 cr)*pmzR b'- A 3aA>>77 

* yyztuzifr&i.z^ mm ( c ) tcs^ffi-^-x, (#i 

tR-eiB-T) T'^-TJ: dtz. Jftlttfrb'-y h- 1 a-«B4 
fl^ (WT. Sfll??£fI-^fcf§rM>) flitf 

2 tkmL<%%>. |5)0 ( b ) fc^-T <k 3 

a - tfB&Ztlfzmm2m<Zl^fcW&Tft\z-J* 3 b 
Why -y^y^ftf^Cli, f£ftb'-A3 bti^2 
Jgfi : h'-/h2a -{z5frcf^T^-l. <> Z\<7)tztr>, mm 
( c ) W?±ft-5§-X 3 (WfttiE-t) T'^-TJ: 3 * 
2S4fi-§-wffi«Bfflv 2 tt. ^Kh^y^y^ii*: 

ltS^Tt'-yM a-i>4,S«>-otUStft t miS£ 

it^LT/hS< 3 5r&. ~t (v, -v 
2 ) tt. 3fcbW>3a#<fflM2{fflt-rft£>«a£i,\ -?-co 

[0033] iEtC. 3fcb*-A3 ^-y4co4>* 

3&»^>«a i mfc-ftuzvmx' hyy ^yy^ntzm^z 

«, RH ( c ) fcHSiJfefi^X, (BBK-CKi-) 

5 (c . m 1 H£S#«>fiHfI V, < & 0 , ft 2 s 

S(V, -V 2 ) t±. 3fcb*-A3a*«flBgl(Btc-r^ 

tzw^x. mmm<7>££*»it>hzt< l zj:*), zcomzh 
y'y^ymy-m^t-t&zttfx'zz. m 

[oo 34] *LT. t^^fXh(?)ty7' l jy^I 
(Nyquist samp 1 i ngtheorem) 

ti&%mx'%h<?>x\ mmz^&zmkx'zz. -t%h 

*>„ h7 y*yfy—*£?T0Z£rfX'Zh. z\tnzx 
*), ftlt S h 7 7 Jf y /git J: o t h 7 -y V ^1 
WZ'ffoZttfX'Zh. 

[0035] ±3i<ommtzXtUi. Mi-lf. Jfc^b'-y h 

ffl£X'Sfkt,z*:Z<-fZ,ZtrfX'ZZ>. mitt. h77 
?b-y^-#0. lum<r>b^\,z. Sfetrb' y h(7)®li> 
0. 7Atmp-pHig^-tl.^i:^T-^.S». CliXtCJ: 

X'Zh. ZixlzX*). hy'V?<7)im®%.Z&Tmth 

TZz%smim&&m-r&zttfX'Z&. ^ 
-7*4 t 7 y h 5 1 ^mmzjmam-t h Z\ t #"C£ 



[0036] ±IS*?£mi-^. 7*y y i^SC 
J; 0 hyy^yy^^K K^b' y b^H^fi#5:^ffl 
LT h 7 y * V^O* 7 b y httlESrff? CI fc *> T'# 
dco^ti. ^TiOtS^fb'-y hcO^OiitJaSS:^ 
h y -y ?*7b y h(OJTOaWlf«*"CT 
(fTtiV^ gt@ffi^Jt^{±. h7/^ 1^1C^# 1 
fflWfT b -y h J: V 

[0037] 03 ^-r «t o iz. *muzfrfrzmm 

2, CPU 13. D/Ar?>y\'-^ 1 4. PLL0SS1 

7, s ^ $>7mm&fa\8>mfrt>tch\*y'v*v7m 
at. ie«[i]ss2 9±3j;ixif ; tiiiss3o*^^?»iei*s 

[0038] ^^1^— *f6ii. ftb'-A3 2rftx-f X 
^ 9 iCffilfr-S . b'-AXTU -y ^ 7 T^b'-A 3 £ 

«ft I' 8 H J: *) , 3tb- t » 

[0039] 7*hf-if?^i ootu^raiiryri 

l«OA^iOCtg^§ixTV^. ±127* h-r -f xi?^ 1 
0tiftb'-A3^£Jttft£»£fi-§-c (04 ) tc^-f 

•i>. ryri icotn?3ffl(i. A/D3y/wi2. b 

1 8cr)AJ]mi,zmWiZixX^h. JblETvri 1{±. A 
*S*ifeB4fi*c*«Mi-rs. A/Dnyy;-^12 
<7>m^{iti. CPUl 3(7)A^ffl^m^ixTV^. ± 
IEA/D3 Wn'-^ 1 2di. ^-^ 5 y^lfflfilHlSS 1 8 
*>W'fJ>'y'yD7yp «m-th ) ^'A7J§iX-l> . 
LT. A/D3yyWi2li ^-f5>-^n y^ 

■^•gtc^-ri.. CPU 1 3oab^fflll«i. D/ArjyyN' 
-^140A*fl8t»tt$*lTV^ft. ±ieCPU13 

(±. t^;wJ»SS|-C'$)0. S^d^g+^iSifl 

L. ^cofemSrT^^/WcOh^ y^y^'x^-fi-^hi: 
LTD/A 3 1 4tC!U7]-r&. 

[0040] D/ A3yA' — 9 1 4<?)J15!y t ]ffl!l(i. Sttl" 
yX7?fiX-^l 5C0A7JfflWg^§ixTV^. ± 
IfiD/Any-ys'-^ 1 4(i. h^-y^y^'x^-fi-f-h 
{:Ti-u^ff)hy y^y-f^y-m^e^m^-h. * 
LT. ffll/yX7?fiX-^ 1 5Ji, h^-^y/ 

•y^fy^ffa. bXf!)y^3y^l/-^ 1 6^73 
ffl(iPLL@S&l 7(7)A73Wctg^^ixT^-l>. tXf 
Visxnyj^x,—? l 6(i. S*fl#cS:S<iUEi:Jt 
«L, 2ffi-fkfI-5§-o (04) ^PLLHSSl 7tCtli7J-r 
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*>Tt> ir )tl,zmMLtz7v (04) Sr^^-tt-i. 
-f Sy7HS[HlS5l8. ffigi03&2 9fcJ:tf?f£[H]i$3 

[004 niie^-f 5 >i/iss0Ki8(i. 05^ 

-f J:?(c. SSiESSl 9i:. 3^-^2 1 fc. -< V 

mm\ 9<7)A^w«, PLLE«fn7<oaj*«ica« 

SiiTV^*. SSI38&1 9«>iiti)fl(*. r>vy-h2 

o<r>AJ]mtmmztix^& . isamm&i 9«. ? 

d-/; qeoftfflSrfH^U fg?ny?q£TyKy-b 
20tcA7J-TI». 3W<l/-^2 lliTy/l lfc&tt 

v—?2\\,z\t, S^Ifctx^^^i/^/Wif s 
(04 ) ttfXJ}%iXh. 3yAW2 1H S£fl 

*A V*-9 21 \,Z#jY$h . 

[0 0 4 2] yA-?2 7lt 1 £}g 

mztihtmzTy\ i y-h2ot,zi£mztix^h. ■< 

-^•r (04) £^&U ^-hfl^-r 5rTyK^'-h 
2 0tA^-TI». 

[0 0 4 3] 7yHy-h2 0(i. M®0SS1 9*>itf 
2 7 fcSS«**l.* fc A/D 3 yA-* 
12(CffiR&ft.TVi6. 7"^h'?-'-h-2 0fi. ?uy? 
qt¥-hm^rb<7)m£tZ>Ztl,z£r>, 
?o 7 ?p (04 ) £f$£U i^^y^?n 7 ^P 

[0044] -?-LT. l 2, tXf'J 

^3yA'l/-^16. PL LESS 1 7Joi^^-f 5^ 

[ 0 0 4 5 ] frfc. ±KC P U 1 3ti, J£S£#KT'£> 
4. CPU 13. D/A3yA'-^14t>i^ 

fei^y-xr^f-AX-^i 5(ciO. h7-ydfy^'#g 

A/DayA-^12. C 
PU13. fe^D/AnyA-^'HCJ;'). hy-y 

* y rm^mmmsz t nx ^& „ 

[004 6] fg»[HlS§2 9ti. ?o-y;? qfcS^Tti! 
ffi#£j§£-ri>. -etT. Cft.t>IE»[H]852 9:fc<i:l/T? 

[0047] imcommz&^x. *m#u—f6frt> 

JilltSix^t'-A3(i. h'-AX7'j7^7fcJ:^ 

3fct*-A3»i. ftr-fX? 9 to? fir- 74 ZmMt&h 

[00481 -tLT. 3fcr*.X?9K:.i:oTRSt3;h/£ 
3fcf-A3<DSa*ft{i. Ml'yXS^^LTt'-iX 



in*km^t5£vm2n&.m^zi%z>zttfxzz>. % 

is. h7»/*V7mm±. ftrfi X7 9lz&V2,ftt'- 
A 3 £7)^^*7 *hf-ff;? 1 0(CAit£iT.&ffJ£ 

[0049] _tiEW£lI#c<i v b^fy^nyA-l/ 
1 6l=A7j£*U KtX^U S/XS^tU-^ 1 6 
fc*ll.vcBHMEi:it«$*U 2Wtm^otLXtH^ 
£itl>. ±l£2fHfc«^ott. PLL0SI1 7fcfc^ 
t« K2d-(Lfi#o<oir*>±* { 0ta:*>T^0t^|5)» 
Lit ? D y ? q . o£ 0 Ktf t*>y h KraW Lfc ? o y ? 
qfcSHHSfU *4 Sy^ifflSIilSSl 8C7)SE1»IS& 1 9 

[0050] ff^fi-^cti^^f 5 v?'ffgS08& 1 
8«oay/N*P— ?2 1 £A7j£*U X7^f XKyHI^ 
stX5>f X£iX7tf£. A >J<-?2 7lzAJl2tL&. 
4S*-*21 tz A7J $ *lfcH£«*tt , y-hflf r 
(C^»$iX. TlsVy-h20lZX-t)Ztl&. -5"LT. 

ry ny- h 2 o trt , l 9 m&v ^-c(4fflp^ 

^ffi-^ c <7>ffl&<7>fL<7) b'- ^ fiffifc:-St t ^ -Y 5 
^a y^ P *>"ai73$iX-5>. NSy^D-z^pIt A 
/D3y;\'-^i 2\,zx-)lZ1xh . 
[0051 ] ±IBS4fi-^c A/D a 1 2 

tctA^l^ix, NSy^o.^ptiOfy^ 

1 a-OfiSttV, i: . m2ffift' f V 2 *~-<r)Wm. 

e-^wjRWtfv, 3£2B£fi-§-<o»afiv 2 t^c 

PU 1 3^Tit«S$*l. h^y^y/x^-fl-f-hA^ 
D/A3W^-^14(CA^J^iXl>. h7 7 i fyy'l7 
-fi-§-h(i. D/A3y;W14CT7fny'^h7 
•ydfy^X7-fl-^e{c^$ii. ^i/^x'ri?^-i 

X-?l 5lZAU2tlZ>. 

[005 2] <Zt,Z. hy y^y^x.y-m^^(OMiiiU 
ffifcowt, 07^-r7D-f-v-h^#BSL : 2r*^ 

fi-i-^ffiiisfflv! jA/D^yA-? 1 2tc-ceiai-r4 

(SI) . H«fc*2ttfrtr y h 2a-*^OS2S4 
(t^JgflSffiV 2 $r^ili-t4 ( S 2 ) . 
[0053] iJCtC. CPU 1 3fcli0. ifEffilgfflV, 

JJE««Mlv 2 tosmsfom. (V, -v 2 ) (H 

T. ^Vfcfe-T) Sr^4 (S3) . *LT. i*Vj 
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h77^y/X7-(|fe fc UD/A3 yj-s— 9 1 4 

( S4 ) . *<OfiL W(S1) KM-oT. ±IBO^Jl 
^^DJi-r. £^,£9. JiSllf£fi-t<7»fflv, t 

COO 54] ±127* Kt^t^^ 1 0 $r 2-3MRJ 

^vmmzmiL. mm±m^<r>m^m.t^2m± 
m^-om^mtcomizm^x , byy^ymy-m 

[00 5 5] BtriB^o y^qJi, IEHIhISS 2 9 fcitm 
£H]g83 0l::£>A}l£it&. ^iitciO, ^I46firt'y 
h 1 a-fcj;^2!tefi : h"-/ h2a-tI§]»t/iiE5i^ 
^D /^qtcS-^v^T. < *9 9\,zm&Zi\tz<mi 

x, ^T-f^^9^fe#|i§fi5:-Ji|6]±§-ti-|.C:i:*<T- 

[0 0 5 6] Srfc. ^-^ $>-^PS(h]S81 
19, T>-Hy-h2 0» 3 y/NV-ry" 2 l&XVJv 
2 7Z'ffi!£-tZ>itb r >tz, H6^-r«td(c. M 
SIHSS19, TyV¥-h20, 3>aW2 1 • 2 
6, 4 y^-?2 7*i£V : *Ty-b2 8X'ffif&-t&Z 
ti>X'*h. 

[00 5 7] ayjSU-7 2 i<?oaj^(i(±, ^WW 

2 7CDA^«;:ig3££*l.TV'>.i>. ^<-^2 7c0ai^ 
fflfi, *T?-b 2 8<7)\JjmizmmZixX^&. 4 
fc. 3>^V-^2 6coai^iI!l«, ^ry-h2 8c7)A 

ry-h2 8£75ai^fflS{±, ry^Y-Y2Q<r>x-hm^ 
mmztix^z. llS3yAi/-^2 6(i. Kuweit 
- ? 2 6 lc A*> £ ft l> S£ft^ c^5^ K;Ufi-^ 
s' (@4) T'X5^7.-TI>. ±te^Ty-b2 8{i, 
nyyx-i^-^ 2 6 itiiU y;<-? 2 7frt>mm?Xi) 
ZtifztZlz. y-HWr' 5rT>H^*-h2 0lcA 
T>l<y-h2 0tt. N;y/?07?p' 

(04) 5rA/D3>-yN--^ 1 2tA*-fi». 

[0058] ±SE«^M«K*JV^T, S4fifc li. 3 V 
/n"U-?2 ItCT. X?4 XK/Hff stX7^ X$ 
ft, wn'-^2 7tiffi^?ix§. *5-4*Sftfc?l£ 
{f-^c<;M y^*-^2 7Sr^-LT, *Ty-h2 8£A 

T. X7^7.^-'<;^^i■§-s• X'Xy-fAZti. *Ty- 
h2 8CA^$ix-&. *LT, y*-hfS#r' i?*T1f 



-b2&frh\hJ)Z1Xh < . ±ffiy-h«-^r' ti. 04 

a. ry vy-b 2 oiza^x. igsms&i 9tTfiHs 
thtihztizxo^^tih. ztii,z£>iw&.{i*7c<7) 
\z-7±x-<r>wfm.ti i m&ztih . 

[00 59] 4*:. ?P7?qlJ, jfcffb'-y KirPlgBL 

fr-74{z9mztifzffimnimm£.zftz-tf. %rf< 

X?9 CDEfagMlz £2>t'yb=J'y9 <F>%£l 

t.tznmmm^mm^-'jym^^ x? 

9 fctftttS ^ctf> . EfSS** JUf & £ i: 

[0060] 4fc. h5 y^-y^x5-fi-§-^ailllS&5r 
A/D3Wi-^12, CPU 1 3i)<J:^D/A3y^ 

-^i4T'^-rsft*> , )t. Hst^-rid^^r 

^-;UHH18&2 2 • 23. ?o y 77>ffi[USg2 5i3J: 
t^JSJWS 2 4 -CfiljS-f - 4 £ 4: *> T # h . 
[006 1] 7D-y^^-E[IlS&2 5cOA^lffifl(i. ^-f5 

•y^^-SlH]SS2 5{i:. I^o-y ^^120852 5 tA^l? 

p 2 ^E-r-S. ^y7V^-;PH[2]SS2 2 • 2 3 CO A 
Mi. Ty?°l l&Z.V-?vv7 J rtWimffi2 5<7)#,j) 
Hte«ttS*lTV>4. Vy7>l'*-Jl'b®S&2 2<D&jl 

ma. m.$s2 4c7)-77xcoA-t>mt,zmwizti. yy? 

^-/UKtHlSS2 3<7){ii^(SI(i, jg»^24^-e^^-x 

22«. x-h^tih?* sy^D^p, tca-^v^-r 

««S2 4«oai^fflO{i. S*l/yXT?f*i-^ 
1 50A^{ffllc«^§<lTV^S. ±Kj«*S2 4{i. ± 

i6T. ^fLSrh^ y^yiT-X^-fl^e^^-ra. 

[0062] ±Mcommz&^x . ryy 1 1 
ztitm±m*Tca. ?yy°/i'*-/ub®m2 2i,zxjj 
zti. 94 $.y??z3<y?p 1 izm^xm i s±fi# 

[0063] B^fi-^cJi. if^r^-^HE] 
SS2 3tctA^J?^. Niy/7n 7 yPi CIc?^ 
T^2S±m-^oS4a<iv 2 tf*->ubZti&. JbieiS 
(SfflV) *JiViHHf|[V 2 ««»»2 4CA*3n. h 
y y*yfJiy-m^elZ$mZtlX. ft®! Is y XT? 
fii-^ 1 5(cA*?iii.. 

[ 0 0 64 ] ^rfc. ±E*5lt*6«)»!Bfe:*J^T«. SH? 

b'y bfrt>by y*yfx. : 7-m j $<z %&z>cox\ mi 
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it. tff|gc7)X7-*«L^-r< : 5rS^. ±Etttft* 
•y FifiWtttflMiSrSaWi*. ttfft*? h**J&£$flT 

C0065] imM<m%2 d ampfl^tttf^iitoxm 
(co^t la 9 t-s-^v ^Taw-rwf » WT«ii *)x*> 

ft. fcii. BPPRoflEgJ:. Mte^M^® 1 coHffitc^ 

•jus-***-*. 

[0066] ^mmcOBBlziiWZftrr 4 X?«. H9 

±iefiyM3 1 taawfcttffs-fr. taiM3 1 

[0067] JJE<9flfiSfcJ:*Uf . W*.«T, 71b— 7 A 
fcrtJ^T3tb--A3S-h7>y^>'^-rSfe«)t=. ffl!lM3 

hfc«M3 1 fcfcowt. ZiX^tiftM LXW±m*r c 

■kx&ffitithtzim-t&ZbiFVSh. — #. ttfrb' 
v h *» 4> <0HS 1 B^ft^iJ J: l^jS 2 H£ft9 

yymwiz&m^ ft z t tmrnx-h ft . 

[0068] HepaMPH>r h i^tiNst je tt m 

3*i4*fcfrU:WSt3 lOfifitt. «fc D/Jv3< LT. tit 
[0069] 

±IB^;i— ^<o— *«WKcii, SfflfibWfcff*-* £ fc 
(= i ?T«JBWHT^Mfc»*3*ufcl|l 1 ttSt* y h 

« fc * l v %jg«@t- tmt ft z t tz x -j t Hfrjejajffl-c^a 
ft. 

[0070] Ltztf-ox. mmmmmz%t-j±zm. 

ItLT hyy^yfZftomz, ftb-i^+^tf^ 
-ycO h y y*>7*mz&W&fyk&fr^?tlK;im 
Th7^yy'U^l:« 1 JbffiSllttfTb'-y f^£> 
Mtlh&ttmWU&t . JB2jfcifb*-y hfrbn^tlh 

m^ommmbiz. ^t,zm%&mb Lx®.iiizti&. 
**u9>£. ztihmmmcotfiiis&skizm^x yy-y* 



yyz'ftdzbttxzh. 

[0071]4fc. h7-y^b'-yf-5r#*c7)h7-y^b- 
i>&< L3r<T*>, Ztlbmiffitt'v h&J: 
Xfm2&?fh'-yh$:B&-thZbtfX'Zh. ZtHzX 
0. hyy 7<?>mmm£1$;TZ-£$>Zb%< . hyy 

7*7*-, Y<r>mL*nu^hzbtfx*%ytmmw 

Z b 1fiX% ft fc 2SIH£*-f ft . 

[0072] *minmxm2§m<rmmi&mi. a 

±cr>£ o iz , ? )V-7 Izmir h*<r>mmz±M?g, 1 Wrf 

b-y h^/c{i±ie^2^b--y htim&LZtix^tc^m. 
mizttmmm2ti&ffis8.xhz>. 

[007 3] ZtUzt*). SlJ6fft'7 hfcJ:tX^2fiE 

Rfrjt*-ft.rfc#-e#ft. $^tc, Illfcfft'7 htJil/ 
m 2 ffit b* <y h cOt&ffft * <t"l > ^i:* J T'#l»«0 
T\ h7-y=3f^^X7-fl^-<7)S/Nifc5:^i±$-li:4^ 

fc * i_ c# & b v ^ . 

[0074] tfz. Kflb'.y bco*$ Sr^^ y hSJ: 

ffiig^ i i b vxz hb^o n^m-t 

coo75] imw<r>mim3%m,<F>mmm.m$. a 
±.v>xoiz, ±iEMse»iat*3& t . f^^^mm^z 

±EV->rtt?Sl l*6ffb*-y hi3i:^2fe&fi : b--y 

[0076] ztuzx o . B^-d 7>\s-r<v{mm±tf 

•fti&Zb&KW LtzWiX. yn—y^hyy^y 

r-twtmvttz. yy^vv-y^yy-thzbifix 
zcr>£o\,z. y^—yaiiifyyvcrm^hy 

•y^yf-fhZb ifiX Z2>CDX\ yiv-vn xz/yyv 
OWJSrtcflHR^IEfl^- & Z b WXZ h*rf 4 X? 

-r 4 - 1 ft fc a*sr*-r ft . 

[0077] ^%^8R^fl4SettOjK8E»«E»U. W 

tcietfL. «*&JT*>fiea^ -^<7)ii!istc^$ixTv%ft 

[0078] «iar» ^p-ycT)— ^rwis^^'. mefH 
ffliffloffi#g-e$> ft nj«si5i^fi-^>T k l^^ft mzm tx 
mMmz&ftLx^&m&iz&^x. mMtfr*>&t>ti 

ft<l-§-<7)SiBfflt±. ZOmMlzB&ZtlX^&mrt'y 

■oX , «BKOifi»CE«S*ifc« #* ? ffl!lffl*^f#^ixft 
fi#tcJ;-5-r. S4x5-fc^ftCfc^S(tftCfc*«T' 
^ft. Kffb' y h^l®g<y)*&^^<-rft^fc*« 
T-^ . ttfft'-y h^ailg^^[6)±?-y:ft^ fcj^T'S 
ft. ifcffb'y hf>ft$* { 3tx*'vh@J; , ?i»'h 

$ < ^rft fc . tfcffb'-y h*^OS^«-§-S;7t)^T-rft?t 
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[00791 **5io»#B 5 sxtn h 5 -y * >?mm. 

- AfD Y 7 y V 9* ft 0 V 7 y * >-^BT'$> o X , 

Sf^W-C'^il^t^«$^^^ 1 &lTt'-y h . 
A^o. flW«>ffl»teKffl«*«±iB«fff<OSSi:*Uv« 

wetttw* - 1 \,z x o Tm^^T'^s^^^? ^ 

fcSH 1 $6tTb'-y KOff^fl-f-ifc . *2*6tf b'-y h^W 
V %T JJEPi?f£<S#*a«* L < % £> J: 3 (eft b'- 

[0080] -f-il^i., 3tb*-A<JD«t"C^^U— ~?<F> V 

*y7ttztMrizte. mmsmvmimsVvhfrt, 
Kbtihm&m^*.. mm vmmt . *2ttfrb*-y)- 

&Sffii:LTJfctlJ£ii.g><D'?\ iiifeWSS«* t *L< 

5^b'-i,^h5 ydf>^?,Ct^<J:0. 
)i>-7<?> b7 7^f yyjTft<D$>'tMt . 3tb*-A<y)4>i|> 

L/C* b7 7^7-fey htmiZit&Zt 
h^y^^^^ffa^tA-'T-^Stv^^*^* 

[0081] *m&mim6im<r>v y -y^yrmw. 
ja±oj:dfc. ±fen^ft-^a^ai#gii. si its 

ikm^izmm 9W9 ? o x ? 

[00 82] ZtOfp*.. SSl«5fft«yh*Jj:t^/4fc« 

h. 

[0083] *3&mmim7im<?mmft>k%m 

mt&tmz, n^*-/ 9 izm^x m&zmmtt 
■thtmn^mmtx^hm^x-hi. 
[0084] ztivpz. , £»s&#gBi , as naff * 

tcRML/i7D yjy(cSr?'v^T, tif*8£f&#*lf±-f 



.Tilt* J: 0 . «#«fc 0 fc*«jrcffi«tf>ffi»?W=*fT3 

(Hi ] ^miizfrfr&mmmftnmmffi&tt-ti* 

( b > \mmmmik<rmt&?wm®. ( c > <ii^te 
mmbfrh%^tihi$&m^<nmwmx'hh . 

[132 ] *%Bgtc^^^|e|§^<7)«tB&^5:^-r^ 
[03] *«Wt=*»*»43eSfliPf4»«<0«*Wl«J«S- 

[04 ] ^lens^g^^. hhyy ^yy^mza 

[05] k 7 -y * yymwmt h 9 4 $ y ^trasiass 

[06] 94 iyymmms&^ftLcom&ZTr^y'v-y? 
mx'$>&. 

[07] h7 7^yy'M^t7D-f+-bt^ 
[08] h 7 7^r y/Hifr'i^S h 7 7^r V/x?- 
[09] *WRiizfrfrh%tdmkte<?M<nm&*7Fi-^ 

mmx-foh. 



1 MM 

la *lttfTt'7b 

2 PJM 

2 a aS2*efifb*-yf 

3 3tb'-A 
4 

5 

12 a/d3wh( w^ft-i-M^ai^e ) 

13 CPU (ifc!K#g. K5^^a) 

16 tXf'J y73yA-y-^ (B^fi-f-g^ 

17 p l Lnis§ (M^m^&mta^. tu-s 
is 9 a 5 >- ^issihiss ( ffifi^-amai^ 

S) 

2 5 i/o-y^Ti-ieillffi 

2 9 iBHTO (ieHH4*S) 

3 0 

3 1 IfflS 

e h7 7^ y/X7- fl-f- 
P ■ p' S.y 79^3-/9 

q ^ Q y ? 
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